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These are three separate stages, the first two of"
which must be passed through by all would-be*
sailplane pilots before long cross-country sailing
flights can be undertaken.

The first category, or "air tobogganing" as it is
somewhat aptly termed, is done to get the pilot-
used to the feel and control of engineless aeroplanes.
The machines used for this are known as elementary
training gliders, and are of simple construction,
with open girder type fuselages and wings of short
span and parallel chord. Aerodynaniically they are
intentionally inefficient; they are not designed to
soar or remain in the air for any but short periods,
arid when launched from the top of a slope they
descend with a slow forward speed and a rather
coarse gliding angle.

After several flights of this type, in which the
length of flight is gradually increased, the pilot is
ready to pass on to the secondary or soaring
machine. This intermediate type has generally a
closed fuselage, and by clean aerodynamic design
lias less head resistance than the training type, so
that its descent to earth is more gradual, or in
other words the gliding angle is superior, so that
flights made on the windward side of a hill may be
considerably prolonged, and if the pilot is able to
remain in the up-wind regions, then soaring is
possible.

As the pilot gains more knowledge of the where-
abouts of the best up-currents, and the correct
method of turning to remain within them with the
minimum loss of height, he is able to stay aloft for
almost indefinite periods.

The last stage, the goal of all gliding enthusiasts,
is real sailing flight, and is carried out on super-
efficient machines. These sailplanes, as they are
called, represent the highest degree of aerodynamic
efficiency ever attained with heavier-than-air craft.
Their design is in many respects ahead of normal
aeroplane practice, and, in fact, has to some extent
led the way for power aircraft for some years now.

Their main feature lies in the finely tapered
wings of huge cantilever span, often as much as
one hundred feet, supported on a perfectly stream-
lined body which tapers to the rear where the
delicate tail units are attached.

Sailplanes are constructed largely in plywood,
polished on the outer surface, and are covered with
transparent silk so as to offer as little resistance to
the air flow as possible with the minimum of
friction. In still air such machines are able to
glide very nearly horizontally and. need only the
slightest up-currents for soaring purposes. Sailing
ffigfets across country are accomplished by gaining
height -at every available soiuree of" upward move-
/ meats of the air, folowed by long .glides tte>ugh
like regions where no up-currents exist.

Sources' of A^eadkg 'torrents.. The most
elementary form of up-eurrents are caused by the
deflection of wind over1 hills, whereby the upward
component necessary for soaring flight is imparted

to the wind. Not only hills, but also trees, houses,
and other obstacles, give rise to an upward flow of
the air. The sun's action, especially in the summer
months, provides a valuable source of energy by
heating the earth's surface, which in turn warms
the surrounding air, causing it to expand and thus
form upward convection currents. This action has
materially assisted many, perhaps most, sailing
flights of note, but it was not until towards the end
of 3930 that flights were made by convection
soaring alone when no horizontal wind was present.
The value of this achievement is not yet properly
appreciated, but it indicates the beginning of the
time when motoriess flights can be carried out
under calm conditions with no wind.

Cumulus clouds owe their formation to the
condensation of moisture due to ascending currents
of air coming in contact with colder air at higher
altitudes, and, for some reason not yet fully
determined, the velocity of these currents increases
towards the clouds. This source was first exploited
in 1928, when distance flights, considerably longer
than any previous performances, were carried out
by successfully flying under clouds and from cloud
to cloud. In the following year pilots extended
these excursions by flying right into the clouds.
Very disturbed conditions were found within, but
the general movement was upward, so that the
sailplanes were lifted through and beyond the top
of the clouds. In this way both altitude and
distance records were made with several flights in
the neighbourhood of one hundred miles, measured
in a straight line, and a maximum height of over
ten thousand feet above sea-level.

It is therefore seen that soaring flight is possible
by a number of means, all or any of which may be
used in conjunction, and already the stage has
been reached where hills are not indispensable for
sailing flights, whilst the direction of flight is not
limited by the configuration of hills or the direc-
tion of wind. The greatest flights have, however,
taken place more or less with the wind, but oui and
return flights have been accomplished with fair
success.

Though record performances are often mislead-
ing some facts concerning motoriess flight during
the past ten years indicate what has been achieved.
Since 1922, the duration record has increased by
easy stages from two hours to 36 hr. 36 min.
(Schmidt, August, 1933), and the distance measured
in a straight line has grown from eight to 165 miles
(Groenhoff, from Munich, 1932), while the altitude
record of 12,631 ft. set up in February, 1934, by
Dittmar at Rio de Janeiro by far eclipses the very
modest 340 ft. recorded by Martens eleven years
ago. Still more remarkable figures are recorded for
flights which have commenced with aeroplane
towing.

The Importance and Value of Motoriess Flight.
What is the use of gliding and soaring ? Similar
questions arc often asked regarding racing ears and
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